IT HAS long been known that electric currents have important effects on the heart as they do on other excitable tissues. Only recently, however, have technics been developed for the therapeutic use of electric currents on the human heart. Two important clinical applications have now been established: electric stimulation of the heart for the production of an effective beat, which is the subject of this review, and electric countershock for the termination of ventricular fibrillation [1] [2] [3] and other serious tachyeardias. 4 Direct electric stimulation of the heart is a familiar laboratory technic. It is commonly demonstrated in elementary courses in physiology, it provides control of the heart rate in many physiologic and pharmacologic experiments, and much of our knowledge of cardiac excitability has developed from it. The clinical use of direct electric cardiac stimulation via a percutaneous needle electrode in the atrium for resuscitation from cardiac arrest was suggested by Hyman in 1932. 5 Electric stimulation of the heart was first applied successfully in man in 1952 externally by way of electrodes on the chest wall. 6 External Cardiac Stimulation
Indications
External electric stimulation of the heart is now widely used for the emergency resuscitation of patients from ventricular stand- 10 After emergency resuscitation, intrinsic ventricular activity at times fails to reappear promptly, whereupon continued stimulation is necessary to maintain the heart beat. Under these circumstances, external stimulation has been applied continuously for as long as 16 days." During this period, while the patient is being kept alive by electric stimulation, attempts can be made to arouse intrinsic ven Emergency resuscitation from ventricular standstill by external electric stimulation. Continuous electrocardiogram (lead aVF at half standa,rdization) from patient with Stokes-Adams disease shows at first complete heart block with idioventricular beats (R) followed by ventricular standstill. Electric stimuli (E) terminate the standstill by producing ventricular responses (Vj. A spontaneous idioventricular beat (the first R in the fourth row) interrupts the regular externally paced rhythm; the next stimulus does not produce a ventricular response because it falls in the refractory period. With cessation of stimulation the idioventricular pacemaker resumes control. ally higher. Electric stimulation, however, will have no effect on paroxysms of ventrieular tachyeardia or fibrillation that have already begun; other measures, i.e., countershock, may be necessary to terminate thein.
Characteristics of Electric Stimuli
Extensive experimental and clinical experiences have indicated the optimal features of the electric stimuli ( fig. 3) there is not time to attach an electrocardiograph. In the absenee of an electroeardiogram, however, resuscitation of the patient or palpation of synchronous pulses is satisfaetory evidence of the efficacy of stimulation.
Untoward Effects of External Stimulation
No untoward cardiac effects of external electric stimulation have been observed. Bursts of multifocal ventricular beats, ventricular tachyeardia, or ventricular fibrillation have not been produced. We have found no evidence of damage from the electric current to the heart or to neighboring structures at necropsy.
The major untoward effects are chest pain and muscular twitch. The intensity of the pain and of the muscular contraction varies in different patients; in some it is negligible, in others it makes continued stimulation difficult. Meperidine (Demerol) hydrochloride or paraldehyde usually makes the discomfort tolerable and permits continued stimulation. Local infiltration with procaine hydrochloride under the electrodes does not reduce the pain. VVith prolonged stimulation the severity of the pain usually diminishes markedly and less 
